Abstract
Introduction

38
The use of traditional antibiotics to control bacterial infections is threatened due to two undermining factors. 
Preliminary vector work
In preliminary experiments, two carrier proteins were tested as fusion partners for AMP transient expression in described above. First, AMP was fused to the C-terminus of Jun a 3, a protein that expresses strongly and 
123
However, some GFP fluorescence was noted in plants inoculated with the anionic laterosporulin construct. In 124 addition, the anionic insecticidal STP, Hv1a (-1), used as a positive control, expressed well in both of these systems.
125
These were the first experimental data suggesting that peptide net charge may be a factor in the successful plant 126 expression of AMPs. 
197
We used a publicly available AMP database to access AMP sequences and metadata, but first applied filters to
198
narrow the pool to those peptides of greatest practical value for heterologous expression in plants. Since we were 199 most interested in peptides possessing the highly stable sequential tri-disulfide peptide (STP) structure, we used our
200
PredSTP algorithm (Islam et al., 2015) to narrow the pool of AMPs gathered from the AMP database to only STPs.
201
We further narrowed the pool to only peptides 30-50 amino acids in length and eliminated redundant sequences 
204
Once the plant and non-plant STP-AMPs groups were collected, we compared them for hydrophobicity and net 
224
From these findings, we formed the hypothesis that the expression of AMPs in plant expression systems may be 225 improved by using AMPs which were anionic, neutral, or only slightly cationic. We tested this experimentally by 226 expressing in the tobacco Nicotiana benthamiana a set of 10 AMPs ranging in net charge from highly cationic (+7)
227
to highly anionic (-5). To eliminate the variables of peptide size, peptide structure and plant vs. non-plant origin, we 228 selected only AMPs of 30-50 amino acids in length, possessing a core STP structure, and being of non-plant origin 
288
( Supplementary Figures 5-40) . Thus, strong antibacterial activity was demonstrated in the uncleaved AMP/ELP 289 fusion proteins but no activity was found in the protease-treated extracts, despite the presence of intact AMP.
290
Discussion
291
As a protein expression system, plants bring the unique potential advantage of low-cost production and 292 scalability. However, the yields of antimicrobial peptides reported from plant systems to date are far lower than 
302
Another powerful expression system involves chloroplast expression, which has the added advantage of being 303 prokaryotic in nature. However, when protegrin was produced as a fusion with GFP in a chloroplast expression 304 vector, the yield of the purified fusion protein was only 8 µg/g fresh weight of leaf tissue (Patino-Rodriguez et al.,
and this was attempted with sarcotoxin IA, using GUS as the carrier protein for plant expression. However, the in peptide charge found naturally in plants and then experimentally demonstrating that, for our set of 10 AMPs, only 310 the anionic AMPs could be expressed. Our minimum yields for anionic AMPs were slightly above the highest 311 reported AMP yields in plant expression systems to date; furthermore, our highest yielding AMPs delivered 10-fold 312 as much. These yields may be compared to those in E. coli, which, typically, produces 10-100 mg of AMP from a 1- 
348
Furthermore, AMPs would largely eliminate the environmental consequences of pesticide use. Being peptides,
349
AMPs would be expected to have a very short half-life in soil or aquatic environments.
350
A final advantage to using AMPs is to avoid the development of resistance in target bacteria and the microbiota 
